Amendments to the Claims 

The following includes the entire set of pending claims vvith mark-ups in accordance 
with proposed revisions to 37 C.F.R. § 1.121 allowing for amendments in revised format. 
Please amend Claims 1-27 and 29-44. 
Please add Claim 4g. 
Please cancel Claims 28 and 45-47. 



1. (currently amended) Imaging apporatuo oomprioing on optioal oooombly, a light 
oouroc oDo e mbly and on imaging dotootor, oaid ooiwmblioo boing op e roti^' e to provido an 
imag e at q TIR ourfaoo dofinod by ooid optioal afla e mblyi ooid light oouroo aooembly 
dirooting polawzod light ot paid TIR Qurfaoo in a mannor to gonorato an ovanoooont fiold ot 
ooid flurfaoot Doid optioal aoo e mbly having spac e d apart, top and bottom ourfaoooi ooid 
bottom Durfooo including firot and oooond gratingo. ooid gratingo boing located and 
oonfigurod to diroot light paooing through tho firot grating from ooid oouroo to ooid t ep 
ourfaoo and light rofloctod from oaid top ourfaoo poosing through to oaid oooond gmting to 
oaid dotootor rcopooti%^oly to oauoo TIR and an ovanoooont fiold aooooiatod thoro^vith by a 
oinglo pofleotion at the TIR ourfoo e i 

An apparatus for imaging, comprising: 

ft liaht source emitting a polarized light beam: 

an optical assembly including a top surface and a bottom surface, wherein (a) the bottom 
surface include s first and second grating portions positioned such that the light beam passes 
through the first grating portio n, reflects at the too surface to provide an evanescent field 
adjacent the to p surface, and exits the optical assembly through the second grating portion, and 
(h^ the optical assembly accommodates positioning a specimen array within the evanescent 
field, such that the specimen amv causes soatiallv distributed polarization changes in the 
cross^section of the light beam: and 

a two-dimensional arrav detector positioned to detect the spatially distributed 
polarization changes in the l ight beam to provide an image of the specimen anav. 

2. (currently amended) Apporatufl oo in The apparatus of claim U wherein said first and 
second gratings comprise Bragg gratings. 

3 . (currently amended) Apporatuo oo in The apparatus of claim 1^ wherein said first and 

second gratings comprise electrically alterable gratings, said apparatus also including means 
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for altering said first and second gratings in a manner to change the direction of light 
incident thereto. 

4. (currently amended) Apporotuo oo in The apparatus of claim 3» wherein said first and 
second gratings comprise electrically alterable holograms. 

5. (currently amended) Appawitua na in The apparatus of claim l. oloo including fimt^ey 
comprising a wavelength filter for selecting the wavelength of light from said light source 
assembly . 

6. (cunently amended) Appflratua oa in The apparatus of claim 1^ oloo including further 
comprising an arcuate adjusting mechanism for moving said light source assembly about an 
arcuate path to selected positions therealong to alter the angle of the light beam into the 
optical elenmi assembly . 

7. (currently amended) Appamtug on in The apparatus of claim 1, including further 
comprising a flow cell secured to said top surface, said flow cell including an inlet port 
and an outlet port for flowing anal yte across said ifij surface. 

8. (currently amended) AppoFOtuo oa in The apparatus of claim 1^ oloo including further 
comprising a computer, said computer including means for converting images from said 
reflected light into o conveni e nt form for onalyois analytical data. 

9. (currently amended) Appmntufl no in The apparatus of claim 5^ wherein said 
wavelength filter Aem comprises a filter wheel located to intercept light from said light 
source assembly , said apparatus including means for rotating said wheel. 

10. (currently amended) Appmraiufl no in The apparatus of claim 5^ wherein said 
wavelength filter meem comprises a stack filter. 

1 1 . (cunently amended) Apporatuo ao in The apparatus of claim 3. further comprising 
aloe including a plurality of imagers, each of said imagers being located at a position to 
capture an image generated in response to input light at a corresponding angle of incidence. 

1 2. (currently amended) AppaiotuD oo in The apparatus of claim 5^ oloo including fvuthcr 
comprising a plurality of imagers^ each of said imagers being located at a position to capture 
an image generated in response to input light of a corresponding wavelength. 
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1 3 . (currently amended) j\ppQfQtuo oa in The apparatus of claim 7^ wherein said flow cell 
includes means for securing a slide thereto. 



14. (cunently amended) A cassette for use with a TIR onalyaing inDtrumont an imaging 
a pparatus, said inotrum e nt oomprioing q proccaoing oso e mbly having q polQfi^ g d imaging 
apparatus including a light source portion providing a polarized light beam, and a two- 
dimensional array detector adapted for p roviding an image based on spatially distributed 
polarization c hanges in the light beam, a roflootod light QnolvBino portion and o loootine 
portion for kwoting tho oooo e no for TIR imaging of a op e oimon array on on optiool olomont 
ef said cassette comprisingt: 

an optical element comprising an-ttppef a reflective surface to allow formation 
thereon on whioh of a specimen array io formod , said optical element being conflgured to 
»e«v© direct the polarized light fecan *eete4 to the ?» fff)^c;tiiv$ surface, SMChttiata 
reflection of the polarized li g ht beam at the reflective surface generates and eonemtinp an 
evanescent field at tho TIR ouifaoo in the vicinity of the specimen array: fisd 

a mount or frame coupled to the optical element and having a locating portion 
engageable with a mating locating element of the TIR inotrumont two-dimensional array 
detector, said mount or frame being operable to locate at least a selected portion of the 
specimen array in the evanescent field. 

1 5 . (currently amended) Imaging apparotuo ao in The cassette of claim 1 4^ wherein said 
Ti^ reflective surface comprises the upper surface of a transparent slide^ said slide having a 
lower surface, said lower surface comprising at least one grating and said upper surface 
including an array of receptors thereon. 

1 6. (currently amended) Apparatuo ao in The cassette of claim -H \^ wherein said at least 
one grating comprises a first grating positioned to intercept said polarized light beam from 
said light source pertieR and a second grating positioned to intercept said light beam after it 
has reflected from said upper ¥JR surface. 

1 7. (cunently amended) Apparatuo ao in The apparatus of claim 1 4. wherein said cassette 
and said prooooaing light source aooombly are configured for a single reflection of the light 
beam at the ^ reflective surface. 
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18. (currently amended) APDoratus oo in The apparaius of claim 14^ further including 
comprising a flow cell secured to said TJR reflective surface, said flow cell including an 
inlet port and an outlet port for flowing analyte across said specimen array. 

1 9. (currently amended) Apporotuo oo in The apparatus of claim 1 5^ wherein the at least 
one grating comprises an electrically alterable grating. 

20. (currently amended) An imagifig apparatus for imaging^ q opooimen array within tho 
cvaneoo e nt Field preoent upon rafleotion of a boom of light at o TIR ouffooo comprisingi^ 

a polariEod light source emitting a polarized OHtondod boom of light beam : 
an optical olomont having assembly including a TIR reflective surface ^^^vbiel^ (he 
adapted to ^llow placing thereon a specimen array ig ploo^ and a surface having grating 
portions, the optical «i«ffie« assembly being placed to cause the light beam of light to pass 
through a first grating portion to direct the light beam to the reflective surface wheye 
the light beam is for b e ing reflected only q oinglo timo at tho TIR ourfooc . the specimen 
array being within the gQ evanescent Held associated with the total intomol reflection at the 
¥tR reflective surface^ and the ligti| beam of light after said Magte reflection passing 
through a second grating portio n^ oaid gratingo being configured to paoo tho boom of ligh< 
thfough thorn to tho TIR pupfaoo and from the TIR suifaoo to onobl e TIR offoot to ooouf ; and 

a polarization-sensitive? imaging detector, said detector detecting the light beam ef 
iight reflected from the TiR reflective surface including the spatially distributed polarization 
ekMAge changes caused by the specimen array. 

2 1 . (currently amended) The HMgifig apparatus of claim 20^ wherein the light source and 
the imaging detector are constructed as a first separate assembly defining a processing 
assembly^ and the optical ^emefil gsagmblx is parhef c^gngft^cTec} fts a second separate 
assembly defining a cassette, and the cassette »]2£iQg removably liHe^ coupled to the 
processing assembly. 

22. (currently amended) The imagifig apparatus of claim 21^ wherein the cassette 
comprises tho optical e lement having an upper surface defining the TIR reflective surface 
on which the specimen array is placed and a lower surface having the first grating portion 
and the second grating portion^ each grating portion positioned so that the light beam ef 
lighi from the processing assembly will pass through the first grating portion into the optical 
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etemeftt assemblv and after reflection will pass through the second grating portion prior to 
exiting the optical eiemem assembly . 
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23. (currently amended) The imagine apparatus of claim 32 21^ wherein the cassette has a 
mount or frame portion to which the optical assembly is attached and the moimt or frame 
portion has mating portions and the processing t»k assembly has mating receiving portions 
such that by matingly Fitting coupling the mating portions to the mating receiving portions 
the cassette is removably fitted coupled to the processing assembly. 

24. (currently amended) The apparatus of claim 23 in which 21. further comprising at 
least one of oaid grating portiono io electronically alterable grating and furth e r oomprioing 
controllable electronics altering means for electronically controlling at least one grating 
whereby the angle of the light beam of light exiling from the at least one e lootrioally 
electronically alterable grating may be varied. 

25. (currently amended) The apparatus of claim 23 in which 2 L wherein t he light source 
in the processing assembly may be changed by an arcuate adjusting mechanism to be 
directed at selected different angles toward the optical olomont assembly of the opooimo R 
aasambly to alter the angle of the light beam into the optical eleHiem assembly . 

26. (currently amended) The apparatus of claim 2^ 2L wherein said light source and 
said processing assembly are movable in relation to each other to enable selecting portions 
of the specimen array to be sequentially imaged. 

27. (currently amended) Apporotup in whioh total intomol rafl e otion of a light boom 
ooouTD ttt Q TIR Durfooe in which on ovttnosoent field io cr e at e d, by poooing a boom of light 
into ^T] imayiny apparams. comprising: 

an optical portion defined bv an optical member or assembly of members d e fining c m 
optical portion th e improvoment oomprioing ; 

a first grating portion at a surface of the optical portion at through which (h« g light 
beam is directed into the optical portion^ the first grating portion being configured to direct 
the light beam through the optical portion to the TIR a reflective surface to oquoo totol 
intnnifll imflootion Qt tho TIR flurfaoo. thereby providing an evanescent field, such that, when a 
specimen arrav is placed within the evanescent field spatially distributed polarization changes 
in the cross^se ction of the light beam result: 
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a second grating portion at a surface of the optical portion^ the second grating 
portion being configured for the light beam to exit the optical portion through the second 
grating ponionr: and 

a two>dimensional array detector said detector resolving the light beam to provit^ 
an image based on the spatiallv distributed polarization changes. 

28. (canceled) 

29. (cunently amended) The apparatus of claim 27 in which the light beam exits the 
optical portion after a single reflection at the ¥iR reflective surface. 

30. (currently amended) The apparatus of claim 27 . wherein in whioh the light beam is 
polarized prior to entering the optical portion. 



3 1 . (currently amended) The apparatus of claim 30 . wherein in vvhioh the polarized light 
beam has a first coherent length and the optical portion has a first distance between the first 
grating portion and the ?iR reflective surface and a second distance between the 
reflective surface and the second grating portion, said first and second distances each being 
smaller than said first coherent length. 

32. . (currently amended) Imaging An imaging apparatus^ comprising: 

on op<ioQl oi}5ombiy> a light source assembly and an imoging doteotor, odd oflDomblics 
being oporativo to provide an imoge at a TIR surfgpo d e fined by a top ourfoe e of oaid optiool 
aooembly^ oaid light oouf ee oDo e mhly £21 directing at Qoid TIR ourfoo e g polarized light ^sm 
having a first coherent length at a reflective surface in a manner to generate an evanescent 
field at said T» isJlssHivg surface, such that when a specimen airav is placed within the 
evanescent field, spatiallv distri buted polarization changes in the cross-section of the light 
beam result: 

said an optical assembly having a bottom surface spaced apart from said *ep reflective 
surface a distance smaller than said first coherent lengthy said bottom surface including first 
and second ^«tiflg& grating portions, said gratingo grating portions being located and 
configured to direct light paoDing through the firot grating from said source to said ¥IR 
reflective surface through the first grating portion and to direct light reflected from said ¥JR 





reflective surface pewmg through «e said second grating portion: and to oaid dot e otor 
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f e opoctivoly to CQUOO T(R and on ovanooo e nt fiold oooooiatod thorowiih by q oinglo roflootion 
at the TIR tRtrfoo e 

a two-dimensional array detector, said detec tor resolving the light beam to provide an 
image based on the soatiallv distributed polarization chances. 

33. (currently amended) Apprif onio on in The anoaratus of claim 32* wherein said first and 
second gratings comprise Bragg gratings. 

34. (cunentl y amended) Apporatuo ao in The apparatus of claim 32» wherein said gratings 
comprise electrically alterable gratings, said apparatus also including means for altering said 
gratings in a manner to change the direction of light incident thereto. 

35. (currently amended) Apporatuo oo in The apparatus of claim 34^ wherein said gratings 
comprise electrically alterable holograms. 

36. (currently amended) Appfirfituo qq in The apparatus of claim 32 > further comorisini^ 
aloo inoluding a wavelength filter for selecting the wavelength of light from said light 
source assembly . 

37. (currently amended) Apparatus ao in The apparatus of claim 32. further comprising 
also inoluding an arcuate adjusting mechanism for moving said light source assembly about 
an arcuate path to selected positions therealong to alter the angle of the light into the optical 
olom e nt assembly . 

38. (currently amended) Apparatus ao in The apparatus of claim 32 . further comprising 
inoluding a flow cell secured to said reflective surface, said flow cell including an inlet 
port and an outlet port for flowing analyte across said reflective surface. 

39. (currently amended) Apporatuo qd in The apparatus of claim 32.fuith^r gftmprismg 
oloo inoluding a computer, said computer including means for converting images from said 
reflected light into a oonvoniont fom for analyoio analytical data. 

40. (currently amended) Apporatuo oo in The apparatus of claim 36, wherein said 
wavelength filter flMOAO comprises a filter wheel located to intercept light from said light 
source agsemblv. said apparatus including means for rotating said wheel. 
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4 1 . (currently amended) Apporatuo qd in The apparaius of claim 36^ wherein said 
wavelength filter meefts comprises a stack filter. 



42. (currently amended) Apporatiw oa in The apparatus of claim ^ 34. further comprising 
oloo inoiuding a plurality of imagers, each of said imagers being located at a position to 
capture an image generated in response to input light at a corresponding angle of incidence . 

43 . (cunently amended) Apparatus oo in The apparams of claim 36. further comprising 
also inoludine a plurality of imagers^ each of said imagers being located at a position to 
capture an image generated in response to input light of a corresponding wavelength. 

44. (currently amended) Appofatuo oo in The apparatus of claim 38^ wherein said flow 
cell includes means for securing a slide thereto. 

45. (canceled) 

46. (canceled) 

47. (canceled) 

48. (new) The apparatus of Claim 1 , wherein the light beam imdcrgoes total internal 
reflection at the top surface. 
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